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(54) FLUID FLOW CONTROL METHOD AND FLUID FLOW CONTROL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control flow and speed 
of fluid by chjanging volumetric magnetic susceptibility of 
the fluid in magnetic field inclination. 
SOLUTION: A non-magnetic cylindrical body 2 is placed 
in air, and a magnetic field magnetic field strength of 
which decreases from one end to the other end is 
applied inside of the cylindrical body 2 by a coil 3 which 
is a magnetic field generating means. Thereafter, when a 
part of the air in the cylindrical body 2 is raised in 
temperature by a heater 4, density of the air raised in 
temperature decreases, and volumetric magnetic 
susceptibility decreases. Additionally, magnetic 
susceptibility of gas molecules themselves decreases by 
temperature rise, and it contributes to decrease of the 
volmetric magnetic susceptibility. As the air the 
vol metric magnetic susceptibility of which becomes low 
is pushed out to the side where magnetic field strength 
is low along magnetic field strength inclination, an air 
current from the side where magnetic field strength is 

high to the side where it is low is formed inside of the cylindrical body 2. In the meantime, a part 
of the air in the cylindrical body 2 is cooled to form an air current from the side where magnetic 
field strength is low to the side where it is high in the cylindrical body 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A flow control method of a fluid which controls speed of a flow direction of said fluid, 
and a flow of said fluid by changing bulk susceptibility of a fluid into a field gradient. 
[Claim 2]A flow control method of a fluid of claim 1 to which bulk susceptibility is changed by 
heating or cooling said fluid. 

[Claim 3]A flow control device of a fluid characterized by comprising the following. 
A tube-like object. 

A magnetic field generating means for making an inside of this tube-like object produce a field 
gradient. 

A magnetic susceptibility change means to change magnetic susceptibility of a fluid within said 
tube-like object. 



[Translation done.] 
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'i^ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n thp drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]Th(s invention relates to the method of controlling the flow of fluids, such 

as a gas and a fluid, and the control device used for this method. 

[0002] 

[Description of the Prior Art]In order to make fluids, such as a gas and a fluid, produce a flow, 
the device which usually has a movable part for rotating a fan etc. is required. Although a fluid 
can be made to produce a flow also by the gravity free convection by heating, the free 
convection cannot control a flow direction. 

[0003]There is generating of noise with a device with a flexible region. There are also problems, 
such as electrical-noise generating at the time of using the influence by the source of power of 
a flexible region, for example, a motor. 

[0004] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to enable the flow 
direction of a fluid, and control of speed by a means without a flexible region. 

[0005] 

[Means for Solving the ProblemJSuch a purpose is attained by one composition of following the 
(1)-(3). 

(1) A flow control method of a fluid which controls speed of a flow direction of said fluid, and a 
flow of said fluid by changing bulk susceptibility of a fluid into a field gradient 

(2) A flow control method of a fluid the above (1) to which bulk susceptibility is changed by 
heating or cooling said fluid. 

(3) A flow control device of a fluid which has a tube-like object, a magnetic field generating 
means for making an inside of this tube-like object produce a field gradient, and a magnetic 
susceptibility change means to change magnetic susceptibility of a fluid within said tube-like 
object. 

[0006] 

[Function and Effect] The flow direction of a fluid and its speed are controlled by this invention 
by changing the bulk susceptibility of a fluid into a field gradient. Since it is not necessary to use 
the device which has a flexible region in this invention, neither noise nor an electrical noise 
occurs. 
[0007] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail. 
[0008]In this invention, it faces controlling the flow direction of a fluid, and its speed, and a 
magnetic field with inclination is impressed to a fluid. An example of the method of controlling 
this invention is shown in drawing 1 . 

[0009]In drawing 1, the nonmagnetic tube-like object 2 in which both ends were opened wide is 
placed into the air, and the magnetic field where magnetic field intensity decreases in monotone 
toward the other end inside the tube-like object 2 with the coil 3 which is a magnetic field 
generating means from one end is impressed. In the figure, the graph which shows the relation 
between the horizontal position X and the magnetic field intensity H is written together. 
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[0010] In the example of a graphic display, the air which exists in the tube-like object 2 serves as 
a controiled fluid. And the heater 4 is a magnetic susceptibility change means. If temperature up 
of a part of air within the tube-like object 2 is carried out with the heater 4, since density 
decreases, as for the air which carried out temperature up, bulk susceptibility will decrease. The 
magnetic susceptibility of the gas molecule itself also decreases according to temperature up, 
and contributes to reduction in bulk susceptibility. Since the air to which bulk susceptibility 
became low is extruded in accordance with magnetic-field-intensity inclination at a side with low 
magnetic field intensity, in the tube-like object 2, the airstream which goes to a low side from a 
side with high magnetic field intensity is formed. 

[001 1]What is necessary is on the other hand, just to cool a part of air within the tube-like 
object 2, in order to form the airstream which flows into a high side from a side with low 
magnetic field intensity in the tube-like object 2. As for the cooled air, since density increases, 
bulk susceptibility increases. The magnetic susceptibility of the gas molecule itself also 
increases by cooling, and contributes to increase of bulk susceptibility. Since the air to which 
bulk susceptibility increased can be drawn near to the one where magnetic field intensity is 
higher in accordance with magnetic-field-intensity inclination, in the tube-like object 2, the 
airstream which goes to a high side from a side with low magnetic field intensity is formed. 
[0012]In the above-mentioned example, the speed of airstream is controllable by controlling the 
temperature of air. Direction of airstream can be reversed by reversing direction of magnetic- 
field-intensity inclination. 

[001 3] Although magnetic field intensity is the maximum near the end of the tube-like object 2 in 
the example of composition shown in draw ing 1. If the position from which magnetic field 
intensity serves as the maximum is set up near the center of a tube-like object as shown in 
drawing 2 , and the two heaters 41 and 42 are arranged on both sides of this position, direction of 
airstream is controllable by choosing the heater to work. When it is considered as the magnetic- 
field-intensity distribution shown in drawing 2 , direction of airstream can be controlled also by 
forming a heater only one and moving this across a magnetic-field-intensity maximum position. 
[001 4] In each above-mentioned example of composition, a heater may be formed inside a tube- 
like object and may be formed outside. 

[001 5] If a fan is installed in the tube~like object 2 in the above-mentioned example, rotation of a 
fan, accelerating, a slowdown, a stop, an inversion, etc. are possible by the airstream controlled 
by this invention. That is, by this invention, thermal energy is convertible for kinetic energy via 
magnetic energy. Although the tube-like object in which both ends were opened wide is used in 
the above-mentioned example, it is good also as a closed tube-like object (annular tube-like 
object). 

[001 6]The tube-like object 2 restricts a flow direction, and it is used in order to make a fluid 
produce a practical flow. If such a purpose is met, the outside of a tube-like object and a size, 
the shape of the section and a size, its quality of a component in particular, etc. will not be 
limited. 

[001 7] In the above-mentioned example, although air is treated as a paramagnetism gas, the 
behavior as a paramagnetism gas of air is based on oxygen in the air. Oxygen is a paramagnetic 
material of plus of the bulk susceptibility chi, and the chi is comparatively as large as 1.80x10""^. 
chi in this specification is the bulk susceptibility of an SI unit, and is a value in the gaseous state 
in near a room temperature under atmospheric pressure. On the other hand, since [ remarkable ] 
it is small compared with oxygen, bulk susceptibility hardly contributes to the direction of 
airstream, and control of the speed, but it is dragged by movement of oxygen and the nitrogen 
which occupies about 80% of air moves. As a gas suitable in order to control by this invention 
other than oxygen, bulk susceptibility is plus like oxygen, and a comparatively large thing, for 
example, NO, S, etc. are mentioned. 

[0018]Application of this invention is possible also about a fluid with to some extent big chi 
besides gases, such as air. As a big fluid of chi, solutions, such as a magnetic fluid which the 
ferromagnetic distributed in the fluid, a fluid, for example, ferric chloride, containing magnetic ion, 
a manganese chloride, and copper sulfate, etc. are mentioned. 
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[0019]The method of decreasing or increasing the bulk susceptibility of a fluid in this invention is 
not restricted to above-mentioned heating or cooling. For example, when a controlled fluid is a 
gas, it is possible to adjust the oxygen density in a controlled gas and for this to control gas flow 
using the oxygen consumption reaction by oxidation of oxygen evolution reactions, such as the 
electrolysis of water, disassembly of hydrogen peroxide, and decomposition of ozone, metal, 
hydrogen, carbon, etc., etc., etc. In addition, control of gas flow is possible also by generating a 
gas with small magnetic susceptibility of a steam, carbon dioxide, etc. When a controlled fluid is a 
fluid for example, control of a liquid stream is possible by supply etc. of the fluid in which the 
magnetic susceptibility to the inside of the valence change reaction of ion and a controlled fluid 
differs. 

[0020]The intensity of the magnetic field impressed to a controlled fluid and its direction in 
particular are not limited. Depending on the variation of the bulk susceptibility of a fluid, the 
direction of a field gradient, and its intensity, it does not depend for the direction of a fluid 
stream, and its speed in the intensity of a magnetic field, and its direction. 

[0021 ]In this invention, the inclination of magnetic field intensity does not need to be constant, 
on the other hand, may be tropism, or may be 2"-way nature or 3 directivity or more. For 
example, it may be the inclination to which both of a direction vertical to a level direction are 
effective in respectively, and compounded both to gravity. It may be the inclination that magnetic 
field intensity falls or increases as it keeps away from one point radiately for example. 
[0022]0.1 or more T/m of magnetic -field-intensity inclination are 1 or more T/m more 
preferably. Although there is no maximum in particular of magnetic-field-intensity inclination, in 
the magnetic field whose maximum strength is about 5T, about 10-50 T/m usually becomes a 
maximum. 

[0023]Although the maximum strength in particular of the magnetic field impressed to a fluid is 
not limited but should just determine suitably that required magnetic-field-intensity inclination is 
acquired, it is more than 0.1 T and is usually more than 0.5T preferably. Less than 10T is enough 
as it, and even if magnetic field intensity is a realizable magnetic field not more than 1.5T easily 
with the usual magnet, it can set up sufficient inclination. The magnetic field impressed to a fluid 
may be a static magnetic field, and may use magnetic fields other than static magnetic fields, 
such as an alternating magnetic field. 

[0024]This invention is useful to air blasting, heat transport, etc., and useful to control of the 
fluid stream (heat convection) produced with heat, acceleration, a direction inversion, etc. 
Application of producing a fluid stream with the flow control device using this invention, and 
making the device itself exercise according to this reaction is also possible. 
[0025] 

[Example]Hereafter, an example is given and this invention is explained in detail. 
[0026]The fluid stream control device as shown in draw]^^^ prepared. This device installs 

the tube-like object 2 made from alumina in which both ends were opened wide so that those 
shaft orientations may become level, it winds the superconductivity type coil 3 near the center 
in a figure of the tube-like object 2, and the heater 41 is arranged the left-hand side between 
the coil 3 and the tube-like object 2, and it arranges the heater 42 on right-hand side. The 
magnetic field where near a center has the inclination used as maximum strength in the tube-like 
object 2 with this coil 3 is impressed. The magnetic field intensity on the axis of the tube-like 
object 2 is about 0.05T 8T and near the both ends of the tube-like object 2 near the center of 
the tube-like object 2. 

The magnetic-field-intensity inclination within the tube-like object 2 was about 45 T/m. 

[0027]In this device, when the air within the tube-like object 2 was heated with the heater 42, it 
has checked that the air within the tube-like object 2 had flowed toward right-hand side from 
the left-in-the-figure side. When heated with the heater 41, the direction of airstream was 

reversed. 

[0028]The sizes of a tube-like object are 13 mm in diameter, and 60 mm in length. 

As for the air temperature after about 25 ** and heating, the air flow rate of air temperature 

within about 200 ** and a tube-like object was a part for about 5-1./. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view for explaining an example of the control method of this 
invention. 

[Drawing 2 j it is an explanatory view for explaining an example of the control method of this 
invention. 

[Description of Notations] 

2 Tube-like object 

3 Coil 

4 Heater 

41 Heater 

42 Heater 



[Translation done.] 
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DRAWINGS 

[Drawing 1] 






[Translation done.] 
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